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AERODYNAMIC INVESTIGATIONS ON A 0,004 
SCALE MODEL MCR 0074 BASELINE SPACE SHUTTLE 
LAUNCH VEHICLE AT MACH NUMBERS BETWEEN 0.6 AND 4.96 


by 

Paul Ramsey* and M. K. Robertson** 

ABSTRACT 

This report presents results from a test of a 0.004-scale MCR 0074 
Baseline Launch Configuration Space Shuttle model conducted in the HASA- 
MSFC 14 x 14-inch Trisonic Wind Tunnel (MSFC TWT 566). The objective 
of the test was to determine the effects of model parametric variations 
on aerodynamic static stability characteristics over a Mach number range 
from 0.6 to 4.96. A- gles-of-attack from -10° to +10° at 0 ° sideslip and 
angles-of-sideslip from -10° to +10° at -5°, 0°, and +5° angle-of-attack 
were investigated. The basic configuration investigated was the inte- 
grated vehicle consisting of the orbiter, an external tank, and two solid 
rocket boosters. It was designated 0 3 T 9 S 3 . The test program consisted 
of 104 runs and was conducted from 10 April through 13 April 1973 and 
required approximately 55 hours to complete. The NASA series number of 

this test is IA31F. 

* NASA/MSFC 
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NOMENCLATURE 


Oeneral 


fMBOL 

SADSAC 

SYMBOL 

DEFINITION 

a 


speed of sound;m/sec, ft/sec 

C P 

CP 

pressure coefficient; (p^ ■ p®)/q 

M 

MACH 

Mach number; V/a 

P 


pressure; N/m^, psf 

q 

q(nsm) 

dynamic pressure; l/2pV^, N/m?, psf 

rn/l 

Q(SPF) 

rn/l 

unit Reynolds number; per m, per ft 

V 


velocity; m/sec, ft/sec 

a 

ALPHA 

angle of attack, degrees 

P 

BETA 

angle of sideslip, degrees 

* 

PSI 

angle of yaw, degrees 

Ab 


Reference & C.G. Brfinitions 

p p 

base area; m , ft c 

b 

EREF 

wing span or reference span; m, ft 

c.g. 


center of gravity 

/rep 

LREF 

reference length m, ft 

C 

s 

SREF 

wing area or reference area; , ft 


MRP 

moment reference point 

XCG 

3(MRP 

moment reference point on X axis, 

YMRP 

measured from external tank noae 
momei.v reference point on Y axis 


ZMRP 

moment reference point on Z axis 

SUBSCRIPTS 


b 


base 

? 

8 


local 


static conditions 

t 


total conditions 

00 

U 


free stream 

uueorrected 



k 


NOMENCLATURE 

(CONTINUED) 


SYMBOL 

8ADSAC 

SYMBOL 

DEFINITION 

Of 

CR 

normal-force coefficient; normal force 

CA 

CA 

exlal-force coefficient; axla * force 

qS 

Cy 

CY 

aide-force coefficient; Blde |2S££. 

qs 

C A b 

CAB 

-*b(Pb - + ^ ♦ *>*) 

C *f 

CAP 

forebody axial force coefficient; - C^ 

On 

CIM 

pitching- moment coefficient; P* tch ^| 

REF 

Ch 

CYN 

yawing-moment coefficient; ^ Vln | sb ° B ^--- 

H 

CEL 

rolling-moment coefficient; roll *g% moment 
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ADDITIONS TO NOMENCLATURE FOR MSEC TEST 566 


SYMBOL 

PLOT 

SYMBOL 

DEFINITION 

BMC 


balance moment center 

MAC 


mean aerodynamic chor I 

Zo 


separation distance between orbiter and tank, meas- 
ured at the aft tie-downs; in. 

*8 


solid rocket booster longitudinal location on exter- 
nal tank, zero when SRB is in baseline position; in. 

6 r 

RUDDER 

rudder - trailing edge to the left 


PHI 

solid rocket booster (SRB) circumferential position 
angle, measured from the external tank horizontal 
centerline; degrees 

*B 

LBODY 

orbiter body length; in, ft, m 

*0 

*b 

ORBINC 

orbiter incidence angle with relation to external 
tank, positive when tail down; deg. 
orbiter base slant angle, 12® 

x 2 


axial moment arm for orbiter base drag correction, 
3.231 inches model scale 

Zl 

> 

\ 

CNBO 

CNALPA 

vertical moment arm tor arbiter base drag correction 
1.383 inches model scaln 

the base normal force coefficient of orbiter. 

the change in normal force coefficient with 
varying angle of attack, 1/deg. 

S* 

CLMALF 

/dC m '\ the change in pitching moment coefficient 
r“gd with varying angle of attack, 1/deg. 

S 

CYBE7TA 

f dC y \ the change in side force coefficient with 
) varying sideslip angle, 1/deg. 

c 

n s 

CYNBE'J.' 

/ dc A the change in yawing moment coefficient with 
l-jp 1 varying sideslip angle, 1/deg. 

/dC the change in rolling moment coefficient with 

J varying sideolip angle, 1/deg 

% 

CBLBEE 


6 


Cl, «=o° 

CNAFO 

^=.0° 

CIMAFO 

CA F a =0° 

CAFAFO 

C *B.=0° 

CABAFO 

Ve 0 

CH8 


CI«8 

CA f a *8° 

CAI6 

ClW8° 

CNM8 

c ™««-sP 

CLMM8 

CA fo,-8° 

CAIM8 

Ca b 0 

CABO 

Ca Bs 

CABS 

Ca b e 

CABE 

C A&t 

CABT 

X AC 

IB 

xac/l 


*p/i» XCP/1, 


the normal force coefficient measured at an ant le 
of attack of zero degrees. 


■che pitching moment coefficient measured at an 
angle of attack of zero degrees. 

the forebody axial force coefficient measured at 
an angle of attack of zero degrees. 

the base axial force coefficient measured at an 
angle of attack of zero degrees. 

the normal force coefficient measured at an angle- 
of -attack of 8 degrees. 

the pitching moment coefficient measured at an 
angle-of -attack of 8 degrees. 

the forebody axial force coefficient measured at an 
angle-of -attack of 8 degrees. 

the normal force coefficient measured at an angle- 
of -attack of minus 8 degrees. 


the Pitching moment coefficient measured at an 
angle -of -attack of minus 8 degrees. 

the forebody axial force coefficient measured at an 
angle -of -attack of minus 8 degrees. 

the base axial force coefficient of the orbiter. 

the base axial force of the two lU' f ’-inch diameter 
SRB (solid-rocket booster). 

the base axial force of the external tank. 

total base axial force coefficient of the model; 
t c *Bt " C ABo + C AB E + C ABs> 


the longitudinal position of the aerodynamic center 
or neutral point of static longitudinal stability 
as a fraction of orbiter body length, meaaureu from 
the external tank nose XCG/fg - 


the longitudinal position 
aB a fraction of orbiter 
the external tank no 3 e 


of the center of pressure 
body length, measured from 

t, ■ m 
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yac/*b yac/i, 


Ycp / L 


the longitudinal position of the aerodynamic center 
or neutral pol'i of {static lateral stability, as a 
f ruction o* arbiter l^ody length, measured from the 
external tank nose, 


body length, measu 

te-fe)© 


the longitudinal position of the center of pressure 
of static lateral stability as a fraction of orblter 
body length, measured from the eternal tank nose; 

fxco /cA /b \1 


CONFIGURATIONS INVESTIGATED 

The basic configuration tested consisted of the orbiter, external 
tank, and two solid rocket boosters, and was designated O 3 T 9 S 3 . The other 
configuration investigated was O-T^S^U^. Each of the various components 
is completely described by the Component Description Sheets, Table 1. 

Brief descriptions of each component are presented below. 

O 3 MCR 007^ Baseline Orbiter less abort solid rocket motors 

Tg 3?U-inch diameter External Tank with ogive nose 

S 3 l42-inch diameter Solid Rocket Motor with 18° nose cone 

Ur Aft interstage structure consisting of tie-downs among tank, 
orbiter, and SRBs. 

The O 3 Orbiter model consists of several parts and may be represented as 
Br LO C 5 D 7 Fi + M 3 WQ 7 E 1 QV 5 R 5 . These parts are defined as follows: 

Bio Double delta wing fuselage with 57*0 in. radius nose 
C 5 Canopy 

I>jr Manipulator housing for lightweight orbiter 
F 4 Body flap 

M 3 OMS pods for lightweight orbiter 

Vqj Double delta wing for lightweight orbiter 

E]_q Elevon 

V 5 Vertical tail for lightweight orbiter 
R 15 Rudder 

The EP and the SRB were not broken down into subassemblies for this teBt. 

The MCR 007^ Baseline Launch Vehicle model provides the capability for 
testing control effectiveness, parametric variations, and several different 
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orbiter /tank/SRB combinations. mo various toot situation, that wore la- 

ventilated, are an follows: 

i 0 a -0.5°, 0.5° (nom.), and 1.5° 

% Q = 0.136 -n. 

Xf , = 0 in. (nom. ) and 0.4 in. forward 

s 0° (nom. ) and -10° 
a = -10° to 10° at ft = 0° 
p s _10° to 10° at o 3 -5 ° > 0°, and 5 

The Model it a 0.004-scale representation of the MOR 0074 Baseline 
Launch Configuration Space Shuttle. The general arrangement of the model 
is shown in Figure 2. me orbltor model is number MAB3, and the tank/SRB 
combination is HASA model number 451. All of the model parts were built 
according to MCR 00 7 4 Baseline drawings by Rockwell, dated 15 January 1973. 

General arrangements of the orbiter, external tank, and SRB are pre- 
sented in Figures 3, 4, and 5. Views of the aft Interstage structure are 
presented in Figure 6. Photographs of the turmel installation are presented 

in Figures 8 and 9. 

The dimensions of each of the model parts are presented in the Component 
Description Sheets, Table 1. A rum schedule is presented in Table 2, the 
Data Set Collation Sheets. The average tunnel test conditions for this 
schedule arc presented in Table 3* 
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TEST FACILITY DESCRIPTION 


The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel 1b nn Inter- 
mittent blowdown tunnel which operates by high pressure air flowing from 
storage to either vacuum or atmospheric conditions. A Mach number range 
from .2 to 5.85 Is covered by utilizing two interchangeable test sections. 

The transonic section permits testing at Mach 0.20 through 2.50, and the 
supersonic section permits testing at Mach 2.74 through 5.85* Mach numbers 
between .2 and .9 are obtained by using a controllable diffuser. The range 
from .95 to 1.3 is achieved through the use of plenum suction and perforated 
walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeable 
setr of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour 
nozzle blocks are tilted and translated automatically to produce any desired 
Mach number in .25 increments. 

Air is supplied to a 6000 cubic foot storage tank at approximately -40°F dew 
point and 500 psi. The compressor is a three -stage reciprocating unit driver: 
by a 1500 hp motor. 

The tunnel flow is established and controlled with a servo actuated gate 
valve. The controlled air flows through the valve diffuser into the stilling 
chamber and heat exchanger where the air temperature can be controlled from 
ambient to approximately -80°F. The air then passes through the test section 
which contains the nozzle blocks and test region. 

Downstream of the test section is a hydraulically controlled pitch sector 
that provides n total angle of attack range of 20° (+10°). Sting offsets are 
avuixable for obtaining various maximum angles of attack up to 90°. 
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DATA REDUCTION 


All model forces and moments wore resolved in the body axis system and 
are presented in the form of non-dimensionallzed coefficients. (See the 

axis system diagram presented in Figure 1. 

The longitudinal forces and moments presented in the data plots have 
been corrected for orbiter base drag. It was assumed, due to the slanted 
base of the orbiter, that orbiter base drag acted along an axis inclined 
12° to the model centerline; therefore, it had both a normal and an axial 
component. Both of these components were accounted for when computing CN, 
CIM, or CAF. The equations were as follows: 

CN => CN - CNBO 

cm - cm + csbo JijL . cabo 

The reference dimensions used for data reduction are given in Table k. 
The Moment Reference Point (MRP) is located on the external tank center 
line at the orbiter nose as shown in Figure 2. The Balance Moment Center 
(BMC) is also on the external tank centerline, 2.7^2 inches from the base 
of the tank. Therefore, the MRP is 1.998 inches forward of the BMC. 

Pressures in the individual component base region were monitored by 
pressure orifices as shown in Figure 7. Only three data channels were 
available for recording these data; therefore, the tubes leading from the 
Orbiter find KT wore "TEED" into separate and independent systems. The 
orbiter base region contained three orifices; the ET two; and the RRB one. 
The respective component base pressures were summed and averaged for com- 
putational operations for determining axial force contribution due to base 
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pressure. Base areas presented in Table 5 were employed, as shown below, to 
determine the component and int crated vehicle base axial force coefficient: 

c a Bo - 1/3 2v V s 

CA Be ■ V 2 * Ab l/ S 

% s = Cp s * V G 

hence 

CAM = °% 0 + ^ + CA Bs 
CAF - CAT - CABT 

No base axial force effects were applied to the lateral-directional coef- 
ficients. All data were corrected to incorporate weight tares and sting 
deflection misalignment. 
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MODEL COMPONENT: 


Table 1 

COMPONENT DESCRIPTION SHEETS 
Body BIO 


GENERAL DESCRIPTION: Double Delta Wine Fuselage, Per Lin os VL^o-poooQ; , 

with 57.0 in Radius Nose 


2A Configuration Lt. Wt. Orbiter 


Scale Model ■ .004 


DRAWING NUMBER: 


V172-000061 

VL70-000093 


DIMENSIONS: 


FULL-SCALE 


MODEL SCALE 


Length > in » 

Max. Width X o 560 to X o 1307 
Max. Depth 
Fineness Ratio 
Area, ft 2 

Max. Cross-Sectional 

Planform 

Wetted 


1328.3 

216.0 


239.0 


5.495 


319.556 


5.313 


0.864 

0.956 


5.495 


0.005 


Base 


lh 


1 


Table 1. (Cont.) 


MODEL COMPONENT : ^Canopy - C5 


GENERAL DESCRIPTION: 2a Configuration Per NR Lines VL70-000092. 


Scale Model = .004 


DRAWING NUMBER : VT. 70 -nnnnQ? 


DIMENSIONS: 


FULL-SCALE 


Sta. Fwd Bulkhead 
Sta. T.E. 

Canopy Intersects Body ML 
Fineness Ratio 
Area 

Max. Cross-Sectional 

Planform 

Wetted 

Base 


391.00 


560.0 

391.00 


MODEL SCALE 

1.564 

2 .240 

1.564 


15 


# 


Table 1. (Cont.) 

MODEL COMPONENT*. Manipula tor Housing Dz 2. 


GENERAL DESCRIPTION: 2A Confi guration , Licht WT. Qrbiter Per Lines . 
VL7 0-000093 


firalp Model = .004 


n RAWING NUMBER : -Y 1,70 " 00009 - 


DIMENSIONS: 


Length 3 in. 
Max. Width, in. 
Max. Depth J in. 
Fineness Ratio 


Area 

Max. Cross-Sectional 

Planform 

Wetted 

Base 

£ Fuselage, BP “ °*° „ „ 

WP « 500.0 IUFS 
X Q 426.0 to 1207.0 


FULL-SCALE 

881.00 

51.00 

20.00 


MODEL SCALE 

3.524 

0.204 

0.080 


I 
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Table 1. (Cont.) 


MODEL COMPONENT: 


GENERAL DESCRIPTION 


F4 Body Flap 


• 2A Configuration Per NR Lines VL70-000094 "A^ 


Scale Model * .004 


DRAWING NUMBER: 


VL70-000094A 


DIMENSIONS: 


FULL-SCALE 


MODEL SCALE 


Length • 

Max. Width , in. 
Max. Depth 
Fineness Ratio 


Area 


Max. Cross-Sectional 
o 

Planform, ft 

Wetted 

Base 


84.70 

265.00 


0.3388 

1.060 


142.63715 


* 
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Table 1. (Cont.) 


MODEL COMPONENT: QMS POPS-M3 

GENERAL DESCRIPTION: » m Configuration ; per MC120Q7 4 


Per NR Lines VL70-000094 . 



Scale Model = .004 


DRAWING NUMBER: 


VL70-000094 


DIMENSIONS: 


FULL-SCALE MODEL SCALE 


Length , in , 

Max. Width, in. 
Max. Depth, in. 
Fineness Ratio 


346.0 

108.0 
72.8 


1.440 

0.432 

0.291 


Area 

Max. Cross-Sectional 


Planform 

Wetted 

Base 

£ of OMS POD 

WP = 463.9 inches FS; 


WP 400.0 + 63.9 = 463.90 INFS 
1,600 + .2556 = 1.8556 INMS 


BP * 80.0 in. FS; 0.320 INMS 

From Fuselage Station 1214.0 to 1560 INFS 

4.856 to 6.240 


346.0 INFS 
1.384 INMS 


1H 


) 


Table 1. (Coot.) 


MODEL COMPONENT: Wing W-87 New I.iaht Weight _ — 

GENERAL DESCRIPTION: Orbitor Config u ration per lines VL70-000793 


Scale Model ~ .004 


DRAWING NUMBE R: 
DIMENSIONS : 

TOTAL DATA 


VL7 0-000093 


Area, FT 2 (W.r.p.) 

PI anf orm 
Wetted 

Span (equivalent ), ft 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Diehedral Angle, degrees @75 . 3j 
Incidence Angle, degrees®. 425* 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Wing Sta. Q.O) 

Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
. W.P. of .25 MAC 
B.L. Of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


Span, (Equivalent), FT 
Aspect Ratio 
Tajer Ratio 
Chords 
Root 

ft 

Fus. Sta. of .25 MAC 
■ W.P. of .25 MAC 

B.L. of .25 MAC „ 

LE ADING EDGE CUFF (data for (1) side) 
Plan form area } FT 2 (BP 108.0) 

L.E. Intersect Fus ML @ STA 
L.E. Intersects Wing @ STA 

ly 


FULL-SCALE 


2689.38 


77 .12" 

2.2.14, 
1-176 
fl1flmgrTt Q,2.Q9 

iselfflg nt-Tteo: 

itol.OO ^ 3.000 


44.873 

-10.242 

35.050" 



TrT6.1T 

■289.4*“ 


^81-0 3. 


1746.87 

59.16” 
2.004 
~ ' 0.2 'g 6 ~~ 

562.77 
144. 30 ~ 
394,~81 
11 85.17 
"291.56 
250.54 

120.333 

560.0 

1035.0 


MODEL SCALE 


0.043 


irrnn 


2.214 


.LOli. 


3.860 


3.000 


44.873 

-16.242 

35.050 

2.761 

"6.577 

~T.“9'61 

4.544 

T. 158 


0.724 


6. 987 

TUT 


TTUTST 

TT5T 


2.2S1 


0-577 


JL--&2L 


4.74_1_ 


1 - 166 . 


1.002 


0.0019 

2.240 

4.140 


I 


Table 1 . (Cont.) 

MODEL COMPONENT: Eleven E -18 — — 

GENERAL DESCRIPTION: 2 A Configuration Per W - 87, N R Lines VL70 -000,093 

Data for (1) of (2) Sides — — . — ■ — — 

Model Scale - .004 _ — 


DRAWING NUMBER: 


VL70-000093 


DIMENSIONS: 

Area, FT 2 

Span (equivalent), i n . 

Inb’d equivalent chord 

Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface cnord 

At Inb'd equiv. chord 

At Outb’d equiv. chord 


FULL-SCALE 

205.517 

353.34 

114.78 

55.00 


.208 

.400 


Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingeline 

Area Moment (Normal to Mnge line^FT 
Product of area moment 


0.00 

10.02 

0.00 


MODEL SCALE 

0.0033 — 
1.413 
0.459 
0.220 


.208 

.400* 


0.00 

- 10.02 

0.00 


o.oooio 


: C 
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Table 1. (Cont.) 

MODEL COMPONENT : Vertical Tail VS (Light Wt, O rbiter Configj 

GENERAL DESCRIPTION: Center Lino Vertical Tail on the Double 

Con i < <jur a tion with Double Wedge Airfoil and Rounded Leading ::dgo_,_T o t a 1 

Data Includes Void Area Listed Below Scale Model ■ .004 „ 


DRAWING NUMBER : 
DIMENSIONS: 


VL70-000095 

FULL-SCALE 


TOTAL DATA 

2 

Area » FT .2 

i Void (included above FT 
Blanketed included above , FT* 
Span (equivalent) , FT 
Aspect Ratio 
Rate of Taper 
Taper Ratio 

Diehedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Wing Sta. 0.0) 

Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
U.P. Of .25 MAC 
B.L. of .25 MAC 
'Airfoil Section 
Root 
Tip 

EXP0SE0 DATA 


386.05 
13.17 
12.67 
24 . 37 
1.590 ~ 

0 . 5~0l 
7TUZ 


onr 

UTTT 


45.000 

'26.249 

irrno 


257.99 
' 109 . TE~~ 
1 93. ITT" 

1473.64 

"647.31“ 

576 


Area 

Span, (equivalent) 

Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 
MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 

♦Void area noted is the area 
located at lower aft portion 
of tail surface. n 


MODE L SCALE 


0.006 
0.0002 
0.0002 
0.097 
1.590 
0 . 5 0 7~ 
0.426“ 


TTjOT 

TTO - 


45.000 

26.24 9 

41.130 


1.032 

0.439 

TTTtT 

T785V 

TTZM 

0.0 


Table 1. (Cont.) 


MODEL COMPONENT : RndtV.-r RS t 

GENERA! DESCRIPTION: 2A Confi g uration Por NR Lines 71,70-00 000" . 


Scale Model - .004 


DRAWING N'JMPER: VL70-000095 


DIMENSIONS: 

Area , FT 2 

Span (equivalent) , in * 

Inb'd equivalent chord 

Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface cho**d 

At Inb'd equiv. chord 

At Outb'd equiv. chord 


FULL-SCALE 

9 8 ^- 6 - 7 , 
201.0 
91.585 
50.833 


0.400 

0.400 


Sweep Back Angles, degrees 
Leading Edge 
j Tailing Edge 
Htngeline 

Area Moment (Normal to hinge line) 5 FT 3 
Product of area and mean chord 


34.833 14 

26.249 15 

34.833 14 

526.125 


MODEL SCALE 

Q*.0£LUL_ 

0.804 

0.36 6 

0.203 


0.400 

0.400 


34.83314 

26 .24915 

34.83314 

0.00003 



Table 1. (Cont.) 


MODEL COMPONENT: S3 Booster Solid Rocl^t Motor 

GENERAL DESCRIPTION: 2A Configuration Per NR Lines VL77-000012 and 

VL72-000061B 

Body of Revolution, Data for (1) of (2) Sides 

Scale Model = .004 


DRAWING NUMBER: VL77-000012 

Data for (1) of (2) Sides 
DIMENSIONS: 


THEORETICAL 

FULL-SCALE MODEL SCALE 


ACTUAL MEASURED 
MODEL SCALE 


Length 1758.00 

Max. Width 142.00 

Max. Depth 253.00 

Fineness Ratio 6.788 

Area 

Max. Cross-Sectional 109.978 

Planform 

Wetted 

Base 365.870 


7.032 

0.568 

1.036 

6.788 


7.034 
0.568 

1.035 
6.79 


0.00176 


0.00585 


FS (Orbiter) 0.00 = 751.0 in. ET = 202.0 BSRM 
WP (BSRM) = 400 - 344,413 - 55.587 INFS 
BP (Orbiter) 0.00 = 243.0 BSRM 
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M3FC - Form 263 6 (Ftbruur 1972) 


Table 1 . {Cent.) 


A 


MODEL COMPONENT : External T ankJ^ — — 

GENERAL DESCRIPTION: “* 

Body of Revolution _ — 


Scale Model a .004 


np AWING NUMBER: V178-000018 

DIMENSIONS : 

Length 
Max. Width 
Max. Depth 
Fineness Ratio 


theoretical actual measured 


full-scale 

MODEL SCALE 

MODEL SCALE 

1858.00 

7.304 

7.289 

324.00 

1.296 

1.296 


5.74 

. 5.64 

5.62 


Area 

Max. Cross-Sectional 


572.555 


00916 


Planform 

Wetted 

Base 


572.555 0.00916 


FS (Orbiter) 0.00 * TANK Station 635. Q INFS 
WP (ET) s 400 - 344.413 c 55.587 INFS 
BP (Orbiter) 0.00 = 0.00 ET 


Table 1, (Concluded) 


MODEL COMPONENT: U5 Interstage Structure 

GENERAL DESCRIPTION: The aft tie-downs that support the SRBs and the orblt er 

on ihe external tank. 


Scale Model c 0.004 

DRAWING NUMBER: VI 72-000061 

THEORETICAL ACTUAL MEASURED 

DIMENSIONS : FULL-SCALE MODEL SCALE MODEL SCALE 

Length ... 

t 

Max. Width 

Max. Depth 

Fineness Ratio 

Area 

Max. Cross-Sectional 

Planform 

Wetted 

Base 
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MFC • Form (Frbiuiry 1072) 


AiCFC 5U*> DATA SET COLLATION SHEET 

(AA '(o/ZAZtF) 


r* 

h w 
m W 
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□ a sji 
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-4 <$ 
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B HBEH3BBEHHDBBB BB Wll 

u gngMHHBHBHBH SEMBMHH 




mam 







































TFST S M3FC TWT 5^6 


| TABLE 3. 



nf 

300 lbs. 

±l.f>0 lbs. 

±0.021* 

SF 

lU3 lbs. 

±0.72 lbs. 

±0.012 

AF 

50 lbs. 

±0.25 lbs. 

±o.oo4 

PU 

UOO in. -lbs. 

±2 t 00 in. -lbs. 

±0.006 

rwi 

100 in. -lbs. 

±0.50 in. -lbs. 

±0.002 

RM 

YM 

192 in-. -lbs 

±0.96 in. -lbs 

±0.003 


COMMENTS: Accuracy baaed on ±0.5# of balance capacity. 








































REFERENCE DIMENSIONS 


PARAMETER 

SYMBOL 

FULL SCALE 

0.004-SCALE 

Reference area 

S ref 

2690 ft 2 

6.198 in.* 

Reference length 

*ref 

1328 in. 

5.313 in. 

Reference span 

*Vef 

1328 in. 

5.313 in. 

Orbiter base area 

A »o 

427.8 ft* 

0.9857 in.* 

External Tank base area 

Ab E 

572.55 ft* 

O 

1.319 in.* 
2 

SRB base area (1 SRB) 

Abe 

365.87 ft* 

0.843 in. 

BMC location 

3 


2.742 in. 

(from base of ET) 




MRP location 



1.998 in. 

(forward of the BMC) 






°3 T 9 S 3 

°3 T 9 S 3 U 5 


0.9857 

0.9857 


A bE (in. ) 


1.319 

1.319 



0.843 

0.843 



1 
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Figure X. - Axis Systems 










- General Arrangement of the External Tank T9. 





Measuring Tube Locations 



lor. 
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DELTAZ rucoer reference 




SIDESLIP ANGLE* BETA. DEGREES 

incidence angle on stability character 
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